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INKJ ET PRINTER HAVING CONVEYOR 
BELT WITH REINFORCED INK RECEIVING 

GROOVE 

This is a Division of application Ser. No. 10/876,660 ?led 
Jun. 28, 2004. The entire disclosure of the prior application is 
hereby incorporated by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an inkjet printer having 

therein a conveyor belt for conveying a print medium. 
2. Description of the Related Art 
JP-A-2000-272110 discloses a ?xed-line head inkjet 

printer in Which a recording paper is conveyed by using a 
conveyor belt stretched betWeen tWo rollers. In the inkj et 
printer, ink is ejected toWard the outer circumferential surface 
of the conveyor belt in ink preliminary ejection, so-called 
?ushing, Which is carried out for maintaining good ink ej ec 
tion performance. The ink ejected onto the conveyor belt by 
?ushing is absorbed by a cleaning roller and thereby removed 
from the conveyor belt. In the inkj et printer used is an endless 
conveyor belt the Whole outer circumferential surface of 
Which is even. Thus, the area to Which ink is to be ejected by 
?ushing need not be restricted to a speci?c area on the outer 
circumferential surface of the belt. Ink may be ejected by 
?ushing to any area being covered With no recording paper. 
This can shorten the total time required for ?ushing opera 
tions. HoWever, ink adhering to the conveyor belt is hard to be 
completely removed With such a cleaning roller. Therefore, 
When a recording paper is put on the outer circumferential 
surface of the belt in an area to Which ink has been ejected by 
?ushing, the recording paper may be dirtied by transfer of ink. 
Evenness of the outer circumferential surface of the belt may 
cause an increase in the quantity of ink transferred from the 
conveyor belt to the recording paper. This is for the folloWing 
reason. On such an even outer circumferential surface of the 
belt, ink having been ejected onto the belt is apt to spread over 
a broad area. As a result, a large quantity of ink that can not be 
removed With a cleaning roller is left on the conveyor belt. 

JP-A-2001-287377 discloses a ?xed-line head inkjet 
printer having therein a conveyor belt having an opening. In 
this inkjet printer, ink is ejected by ?ushing toWard a capping 
member provided separately from the conveyor belt through 
the opening. Thus, the ink can not adhere to the outer circum 
ferential surface of the belt. This prevents a recording paper 
from being dirtied by transfer of ink from the conveyor belt. 

HoWever, provision of such an opening in the conveyor belt 
may cause variation of conveyance speed of a recording paper 
being conveyed by the conveyor belt When the opening passes 
on a roller. This may bring about deterioration of print quality. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an inkjet 
printer Wherein a print medium is hard to be dirtied by transfer 
of ink from the outer circumferential surface of a conveyor 
belt, and deterioration of print quality due to variation of the 
conveyance speed of the print medium is hard to occur. 
An inkjet printer of the present invention comprises an 

inkj et head, a pair of rollers Whose axes of rotation are parallel 
to each other, and an endless conveyor belt stretched betWeen 
the pair of rollers for conveying a print medium in the con 
veyance direction attendant upon rotations of the pair of 
rollers. According to an aspect of the present invention, the 
conveyor belt has, on its outer circumferential surface, an ink 
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2 
receiving groove extending in a direction intersecting the 
conveyance direction. The ink receiving groove receives ink 
ejected in ink preliminary ejection for ejecting ink prelimi 
narily from the inkjet head. The depth of the ink receiving 
groove gradually increases toWard the center of the ink 
receiving groove in the conveyance direction in at least one of 
regions continuous from front and rear ends of the ink receiv 
ing groove in the conveyance direction. 

According to another aspect of the present invention, the 
thickness of the conveyor belt in the region of the ink receiv 
ing groove gradually decreases from the front and rear ends of 
the ink receiving groove in the conveyance direction toWard 
the center of the ink receiving groove in the conveyance 
direction. 

According to still another aspect of the present invention, 
the ink receiving groove has a reinforcing member disposed 
in at least one of regions continuous from the front and rear 
ends of the ink receiving groove in the conveyance direction. 

According to still another aspect of the present invention, 
the conveyor belt comprises an endless base sheet, one or 
more outer circumferential sheets the length of each of Which 
along the conveyance direction is smaller than the outer cir 
cumferential length of the base sheet, and one or more rein 
forcing members. The one or more outer circumferential 
sheets are bonded such that tWo ends of the outer circumfer 
ential sheet or sheets in the conveyance direction are distant 
from each other. The one or more reinforcing members are 
bonded to the portion of the outer circumferential surface of 
the base sheet not covered With the outer circumferential 
sheet or sheets betWeen the tWo ends of the outer circumfer 
ential sheet or sheets in at least one of regions continuous 
from front and rear ends of the outer circumferential sheet or 
sheets in the conveyance direction. 

According to still another aspect of the present invention, 
the conveyor belt comprises a reinforcing member extending 
in the conveyance direction across the ink receiving groove 
and having a constant strength along the conveyance direc 
tion. 

According to the invention, the print medium is hard to be 
dirtied by transfer of ink from the outer circumferential sur 
face of the conveyor belt, and deterioration of print quality 
due to variation of the conveyance speed of the print medium 
is hard to occur. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other and further objects, features and advantages of the 
invention Will appear more fully from the folloWing descrip 
tion taken in connection With the accompanying draWings in 
Which: 

FIG. 1 is a side vieW shoWing the Whole construction of an 
inkjet printer according to a ?rst embodiment of the present 
invention; 

FIG. 2 is a general perspective vieW of a conveyor unit 
included in the inkjet printer of FIG. 1; 

FIG. 3 is a sectional vieW taken along line III-III in FIG. 2; 
FIG. 4A is a plan vieW of a conveyor belt in FIG. 2 in the 

vicinity of an ink receiving groove; 
FIG. 4B is a sectional vieW taken along line IVB-IVB in 

FIG. 4A; 
FIG. 5 is a block diagram shoWing a general electric con 

struction of the inkjet head of FIG. 1; 
FIG. 6 is a side vieW shoWing the Whole construction of the 

inkj et head When the portion of the ink receiving groove of the 
conveyor belt passes on a belt roller; 
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FIGS. 7A to 7E are partial sectional vieWs of conveyor 
belts along their lengths included in inkj et printers according 
to second to sixth embodiments of the present invention, 
respectively; 

FIGS. 8A to SE are partial sectional vieWs of conveyor 
belts along their lengths included in inkj et printers according 
to seventh to eleventh embodiments of the present invention, 
respectively; 

FIG. 9A is a partial transparent perspective vieW of a con 
veyor belt included in an inkjet printer according to a twelfth 
embodiment of the present invention; 

FIG. 9B is a partial sectional vieW of the conveyor belt of 
FIG. 9A along its length; 

FIGS. 10A to 10D are partial sectional vieWs of conveyor 
belts along their lengths included in inkj et printers according 
to thirteenth to sixteenth embodiments of the present inven 
tion, respectively; 

FIG. 11 is a partial transparent perspective vieW of a con 
veyor belt included in an inkjet printer according to a seven 
teenth embodiment of the present invention; 

FIG. 12A is a plan vieW of a conveyor belt of an inkjet 
printer according to an eighteenth embodiment of the present 
invention in the vicinity of an ink receiving groove; 

FIG. 12B is a side vieW ofthe conveyor belt ofFIG. 12A in 
the vicinity of the ink receiving groove; 

FIG. 13A is a plan vieW of a conveyor belt of an inkjet 
printer according to a nineteenth embodiment of the present 
invention in the vicinity of an ink receiving groove; 

FIG. 13B is a side vieW ofthe conveyor belt ofFIG. 13A in 
the vicinity of the ink receiving groove; 

FIG. 14A is a plan vieW of a conveyor belt of an inkjet 
printer according to a twentieth embodiment of the present 
invention in the vicinity of an ink receiving groove; and 

FIG. 14B is a side vieW ofthe conveyor belt ofFIG. 14A in 
the vicinity of the ink receiving groove. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

Whole Construction 

First, the Whole construction of an inkj et printer according 
to a ?rst embodiment of the present invention Will be 
described With reference to FIG. 1. The inkjet printer 10 
shoWn in FIG. 1 is a line head color inkjet printer having 
therein four ?xed inkjet heads 12. Each inkjet head 12 is 
rectangular in plane, oblong perpendicularly to FIG. 1. Within 
the printer 10 provided are a paper feeder 14 in the left of FIG. 
1, a paper stacker 16 in the right of FIG. 1, and a conveyor unit 
20 in the middle of FIG. 1. 

The paper feeder 14 includes a paper tray 15 and a pickup 
roller 38. The paper tray 15 can receive thereon a stack of 
rectangular cut sheets P of paper. The pickup roller 38 sends 
the uppermost one of the cut sheets P on the paper tray 15 
toWard the conveyor unit 20 one by one. The paper tray 15 
receives thereon the cut sheets P such that each cut sheet P can 
be sent parallel to its longer sides. A pair of feed rollers 18a 
and 18b are disposed betWeen the paper tray 15 and the 
conveyor unit 20. Each cut sheet P discharged from the paper 
feeder 14 is driven to the right of FIG. 1 by the feed rollers 18a 
and 18b in a state that one shorter side of the cut sheet P is the 
leading edge. 

The axis of rotation of the pickup roller 38 is inclined by 
three degrees relatively to a straight line perpendicular to an 
inner side Wall of the paper tray 15 such that the distance of 
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4 
the axis from the conveyor unit 20 decreases as the distance 
from the inner side Wall increases. Thus, each cut sheet P 
picked up by the pickup roller 38 is advanced in a direction 
someWhat oblique to the inner side Wall of the paper tray 15 so 
that one longer side of the cut sheet P is forcibly brought near 
to the inner side Wall of the paper tray 15. The inner side Wall 
of the paper tray 15 is parallel to the conveyance direction of 
the cut sheet P by the conveyor unit 20. The one longer side of 
the cut sheet P comes into contact With the inner side Wall of 
the paper tray 15 before one shorter side of the cut sheet P as 
the leading edge reaches the feed rollers 18a and 18b. There 
after, the cut sheet P is advanced along the inner side Wall of 
the paper tray 15 toWard the feed rollers 18a and 18b in a state 
that the one longer side of the cut sheet P is in contact With the 
inner side Wall of the paper tray 15. By the above-described 
simple con?guration in Which the pickup roller 38 is inclined 
relatively to the inner side Wall of the paper tray 15, oblique 
movement of each cut sheet P can be recti?ed With ensuring 
continuous feed of cut sheets P. The cut sheet P pinched by the 
feed rollers 18a and 18b is driven toWard the conveyor unit 20. 

The conveyor unit 20 includes an endless conveyor belt 26 
and tWo belt rollers 22 and 24 on Which the belt 26 is Wrapped. 
The length of the belt 26 is regulated so that a predetermined 
tension is generated on the belt 26 stretched betWeen the belt 
rollers 22 and 24. On the belt 26 being stretched betWeen the 
belt rollers 22 and 24, there are formed tWo planes parallel to 
each other, each including a common tangent line to the belt 
rollers 22 and 24. One of the tWo planes opposite to the heads 
12 functions as the conveyance surface 27 for cut sheets P. 
Each cut sheet P fed from the paper feeder 14 is conveyed on 
the conveyance surface 27 of the conveyor belt 26 While 
printing by the inkj et heads 12 is performed on the upper face, 
i.e., print face, of the cut sheet P. The cut sheet P then reaches 
the paper stacker 16. On the paper stacker 16, printed cut 
sheets P are stacked. 

As shoWn in FIG. 1, tWo ink receiving grooves 55 trapeZoi 
dal in section along the length of the belt 26, i.e., along the 
conveyance direction, are formed on the outer circumferential 
surface 26a of the belt 26. Ink is ejected from each inkjet head 
12 by ?ushing toWard the inner surface of an ink receiving 
groove 55. Details of the ink receiving groove 55 Will be 
described later. 

(Details of Heads) 
Each of the four inkjet heads 12 has at its loWer end portion 

a head main body 13. The head main body 13 includes a How 
passage unit and an actuator unit bonded to each other though 
both of them are not clearly shoWn in any draWing. In the How 
passage unit formed are a large number of ink ?oW passages 
each including a pressure chamber connected to a noZZle. The 
actuator unit can apply pressure to ink in desired ones of the 
pressure chambers. The How passage unit is made up of 
layered metallic sheets in some of Which holes are formed. 
The actuator unit includes piezoelectric sheets, at least one of 
Which is sandWiched by electrodes. 

Each head main body 13 has a rectangular parallelepiped 
shape in plane, slender perpendicularly to FIG. 1. Four head 
main bodies 13 are arranged horizontally in FIG. 1 at short 
intervals. A large number of small-diameter ink ejection ports 
each functioning as a noZZle are formed in the ink ejection 
face, i.e., a face confronting the belt 26, of each of the four 
head main bodies 13. Each ink ejection port ejects ink of one 
color of magenta (M), yelloW (Y), cyan (C), and black (K). 
The ink ejection ports of one head main body 13 eject the 
same color of ink. The four head main bodies 13 eject, 
through their ink ejection ports, inks different in color from 
one another, selected out of magenta, yelloW, cyan, and black. 
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A narrow space is formed between the bottom face of each 
head main body 13 and the conveyance surface 27 of the 
conveyor belt 26. Each cut sheet P is conveyed on a convey 
ance path extending through the space from the left to the 
right in FIG. 1. While the cut sheet P on the conveyance path 
is passing under the four head main bodies 13 in order, inks 
are ejected from ink ejection ports toWard the upper face of 
the cut sheet P in accordance With image data to form a 
desired color image on the cut sheet P. 

(Details of Conveyor Unit) 
The outer circumferential surface 26a of the conveyor belt 

26 except the regions of the ink receiving grooves 55 has been 
treated With silicone rubber. Thus, the conveyor unit 20 can 
hold each cut sheet P, Which has been fed by the pair of feed 
rollers 18a and 18b, on the outer circumferential surface 26a 
of the conveyor belt 26 by the adhesion of the surface 2611. In 
this state, the conveyor unit 20 can convey the cut sheet P 
toWard the paper stacker 16 by one belt roller 22 rotating 
clockWise as shoWn by an arroW A in FIG. 1. 

FIG. 2 shoWs a perspective vieW of the conveyor unit 20. 
FIG. 3 shoWs a sectional vieW taken along line III-III in FIG. 
2. As shoWn in FIGS. 2 and 3, tWo belt rollers 22 and 24 are 
made up of cylinders 22a and 24a and ?anges 22b and 24b 
formed at both ends of the cylinders 22a and 24a, respec 
tively. Each of the cylinders 22a and 24a is in contact With the 
inner circumferential surface 26, shoWn in FIG. 4B, of the 
conveyor belt 26. Each of the ?anges 22b and 24b has its 
radius substantially equal to the sum of the thickness of the 
conveyor belt 26 and the radius of each of the cylinders 22a 
and 2411. Of the tWo belt rollers 22 and 24 of the conveyor unit 
20, the belt roller 22 doWnstream in the conveyance path is 
connected to a conveyance motor 74 shoWn in FIG. 5. The 
conveyance motor 74 is driven under the control of a control 
ler 60 shoWn in FIG. 5. The other belt roller 24 is a folloWer, 
Which is rotated by a rotational force applied from the con 
veyor belt 26 attendant upon the rotation of the belt roller 22. 

Referring back to FIG. 1, a pressing roller 28 is disposed at 
a position on the side of the conveyor path opposite to the belt 
roller 24. The pressing roller 28 includes a cylinder freely 
rotatable, the length of Which is substantially equal to the 
axial length of the belt roller 24. The pressing roller 28 is 
biased doWnWard by a not-shoWn spring so that the pressing 
roller 28 can press a cut sheet P, supplied onto the conveyor 
unit 20, onto the conveyance surface 27. Thus, the cut sheet P 
can surely adhere to the conveyance surface 27. If the pres sing 
roller 28 moves doWnWard by a predetermined distance, it is 
stopped by a not- shoWn stopper. Therefore, the pressing roller 
28 never falls Within any ink receiving groove 55. 
A peeling plate 30 is provided in the right of the conveyor 

unit 20 in FIG. 1. The peeling plate 30 interposes from its left 
end betWeen the conveyor belt 26 and a cut sheet P adhering 
to the conveyance surface 27 of the conveyor belt 26 to peel 
the cut sheet P off the conveyor surface 27. 
As shoWn in FIG. 1, a substantially rectangular parallel 

epiped guide block 32 is disposed Within a region surrounded 
by the conveyor belt 26. As is apparent from FIGS. 2 and 3, 
the guide block 32 has substantially the same Width as the 
conveyor belt 26. The upper face of the guide block 32 is ?at 
and in contact With the inner circumferential surface 26b of 
the conveyor belt 26 in the region opposite to the inkj et heads 
12. 

Support plates 34 protrude from both side faces of the 
guide block 32 perpendicularly to the conveyance direction, 
i.e., along the Width of the conveyor belt 26. Each support 
plate 34 has its length substantially equal to the total length of 
the four head main bodies 13 along the conveyance path. The 
upper face of each support plate 34 is covered With a rectan 
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6 
gular parallelepiped ink-absorbing member 36. The distance 
of the upper face of each ink-absorbing member 36 from the 
ink ejection face of each head main body 13 is set to be 
suf?ciently short so that ink droplets ejected outside a cut 
paper P upon printing may impact the ink-absorbing member 
36 in high probability. More speci?cally, the distance is pref 
erably 4 mm to 8 mm. Thereby, because ?ne ink droplets little 
?y Within the printer casing, cut sheets P and parts Within the 
printer casing can be prevented from being dirtied by ink. 

(Position Detecting Mechanisms) 
As shoWn in FIG. 1, a paper sensor 40 is disposed betWeen 

a feed roller 18a and the pressing roller 28. The paper sensor 
40 is a photo sensor made up of a light emitting element and 
a light receiving element. In the paper sensor 40, the light 
emitting element emits light toWard a detection position on 
the conveyance path, and the light receiving element receives 
a re?ected light. The level of the signal being output from the 
paper sensor 40 re?ects the difference in intensity of the 
re?ected light in accordance With Whether a cut sheet P exists 
on the detection position. More speci?cally, it is knoWn that 
the leading edge of a cut sheet P reached the detection posi 
tion at the time When the level of the output signal sharply 
increased. 
A conveyor belt position detecting sensor 42, Which is a 

photo sensor made up of a light emitting element and a light 
receiving element, is disposed under the conveyor unit 20 
adjacent to the outer circumferential surface 26a of the con 
veyor belt 26. In the conveyor belt position detecting sensor 
42, the light emitting element emits light toWard a detection 
position on the outer circumferential surface 26a of the con 
veyor belt 26, and the light receiving element receives a 
re?ected light. Detection Zones higher in optical re?ectance 
than the surroundings are provided at portions on the outer 
circumferential surface 26a of the conveyor belt 26 someWhat 
apart from each ink receiving groove 55 though the detection 
Zones are not shoWn in any draWing. The level of the signal 
being output from the conveyor belt position detecting sensor 
42 re?ects the difference betWeen the re?ected light from 
such a detection Zone and the re?ected light from another 
portion. More speci?cally, it is knoWn that the leading edge of 
an ink receiving groove 55 reached a predetermined position 
near the sensor 42 at the time When the level of the output 
signal sharply increased. 

(Construction of Conveyor Belt) 
The conveyor belt 26 Will be further described With refer 

ence to FIGS. 4A and 4B. FIG. 4A shoWs a plan vieW of the 
conveyor belt 26 in the vicinity of an ink receiving groove 55. 
FIG. 4B shoWs a sectional vieW of the conveyor belt 26 along 
the conveyance direction in the vicinity of the ink receiving 
groove 55. As shoWn in FIG. 4B, except the region of the ink 
receiving groove 55, the conveyor belt 26 has a three-layer 
structure of an endless base sheet 50 forming the inner cir 
cumferential surface 26b of the belt 26, an elastic sheet 52 
forming the outer circumferential surface 26a of the belt 26, 
and an adhesive layer 54 bonding the tWo sheets 50 and 52 to 
each other. As shoWn in FIG. 2, tWo separate elastic sheets 52 
are bonded to the outer circumferential surface of the base 
sheet 50. The total length of the tWo elastic sheets 52 is almost 
equal to the sum of the outer circumferential length of the 
base sheet 50 and the lengths of tWo ink receiving grooves 55 
along the conveyance direction. 
The base sheet 50 is made of a 0.2 mm-thick nonWoven 

fabric impregnated With polyurethane. Alternatively, the base 
sheet 50 may be made of a Woven or nonWoven fabric impreg 
nated With polyester. 

Each elastic sheet 52 bonded to the outer circumferential 
surface of the base sheet 50 is made of silicone rubber. The 
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thickness of the elastic sheet 52 is 1.5 mm. Alternatively, each 
elastic sheet 52 may be made of another elastic material such 
as EPDM, urethane rubber, or butyl rubber. The strength of 
the elastic sheet 52 is smaller than that of the base sheet 50. 

The adhesive layer 54 is made of a silicone-base single 
liquid type moisture setting elastic adhesive having elasticity 
even after being dried, and having its elongation of 280%. The 
thickness of the adhesive layer 54 is 0.07 mm. As the adhesive 
used for the adhesive layer 54, any suitable one can properly 
be selected out of knoWn adhesives in consideration of adapt 
ability to the base sheet 50 and the elastic sheet 52, and 
desired elasticity. Alternatively, the adhesive layer 54 may be 
made of a tWo-sided adhesive tape resistive to ink. Further, in 
case that the base sheet 50 and the elastic sheet 52 are seWed 
to each other With threads or bonded to each other by ther 
mocompression, such an adhesive layer 54 need not be used 
for bonding the base sheet 50 and the elastic sheet 52 to each 
other. 
As shoWn in FIG. 4A, each ink receiving groove 55 is 

formed over the Width of the conveyor belt 26. The respective 
rear and front edges 52a and 52b of the elastic sheets 52 in the 
conveyor direction form straight lines extending along the 
Width of the belt 26 and parallel to each other. In the vicinity 
of each of the edges 52a and 52b, a taper face is formed that 
has a constant Width and is inclined outWard at an angle of 30 
degrees. TWo elastic sheets 52 are disposed such that the 
opposed edges 52a and 52b in each pair are distant from each 
other. Each end portion of the adhesive layer 54 interposed 
betWeen the elastic sheets 52 and the base sheet 50 protrudes 
beyond the corresponding edge 5211 or 52b into the corre 
sponding ink receiving groove 55. Because each extension of 
the adhesive layer 54 beyond the edge 52a or 52b is very 
short, the taper face in the vicinity of the edge 5211 or 52b of 
each elastic sheet 52 forms an actual end face of the corre 
sponding ink receiving groove 55. Such end faces of each ink 
receiving groove 55 corresponding to the respective edges 
52a and 52b Will be referred to as receiving groove end faces 
57a and 57b. Each portion of the outer circumferential sur 
face of the base sheet 50 exposed betWeen parts of the adhe 
sive layer 54 forms the bottom face of the corresponding ink 
receiving groove 55. The bottom face of each ink receiving 
groove 55 Will be referred to as receiving groove bottom face 
58. The inclination angle of the receiving groove end faces 
57a and 57b may be adequately changed. HoWever, the incli 
nation angle is preferably 45 degrees or less. 

Front and rear ends 5611 and 56b de?ning the region of each 
ink receiving groove 55 extend along the Width of the belt 26. 
The ends 56a and 56b form the border lines betWeen the 
respective receiving groove end faces 57a and 57b and the 
outer circumferential surface 26a of the belt 26. The thickness 
of the belt 26 in each ink receiving groove 55 is the largest at 
the ends 56a and 56b. The thickness linearly decreases in the 
regions of the receiving groove end faces 57a and 57b from 
the ends 5611 and 56b to the edges 52a and 52b. In the regions 
from the edges 52a and 52b to the edges 54a and 54b of the 
adhesive layer 54, the thickness of the belt 26 is constant as 
the thickness of the adhesive layer 54. The thickness of the 
belt 26 then decreases stepWise at the edges 54a and 54b of 
the adhesive layer 54 to be equal to the thickness of the base 
sheet 50. In short, in either of the regions from the front end 
56a to the edge 52a and from the rear end 56b to the edge 52b, 
the thickness of the belt 26 in the region of the ink receiving 
groove 55 gradually decreases toWard the center of the ink 
receiving groove 55 in the conveyance direction, i.e., toWard 
the deepest portion of the ink receiving groove 55. 

The strength of the belt 26 along the conveyance direction 
changes like the thickness of the belt 26. More speci?cally, 
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8 
the strength of the belt 26 along the conveyance direction is 
the maximum outside each ink receiving groove 55. The 
strength linearly decreases in the regions of the receiving 
groove end faces 57a and 57b from the ends 5611 and 56b to 
the edges 52a and 52b. Therefore, the change in the convey 
ance speed of a cut sheet P by the belt 26 When an ink 
receiving groove 55 passes on the belt roller 22 or 24 atten 
dant upon the rotation of the belt 26 becomes dull in com 
parison With a case Wherein the receiving groove end faces 
57a and 57b are not taper faces. This is supposed to be the 
folloWing reason. That is, because the change in the strength 
of the belt 26 along the conveyance direction is dull, the 
change in the turning load on the belt roller 22 or 24 becomes 
dull When the ink receiving groove 55 passes on the belt roller 
22 or 24. Because the change in the conveyance speed 
becomes dull, mackle in an image printed on a cut sheet P 
becomes hard to be conspicuous. 

In addition, because the adhesive layer 54 extends beyond 
the edges 52a and 52b into each ink receiving groove 55, the 
distance from the ends 5611 and 56b, Where the strength in the 
ink receiving groove 55 is the maximum, to the edges 54a and 
54b of the adhesive layer 54, Where the strength is the mini 
mum, is increased by the extension of the adhesive layer 54 
into the ink receiving groove 55. This means that the change 
in the strength along the length of the conveyor belt 26 in the 
ink receiving groove 55 becomes duller because the adhesive 
layer 54 extends into the ink receiving groove 55. In this 
embodiment, therefore, the change in the conveyance speed 
of a cut sheet P When the ink receiving groove 55 passes on a 
belt roller 22 or 24 attendant upon the rotation of the belt 26 
becomes duller in comparison With a case Wherein the adhe 
sive layer 54 does not extend into the ink receiving groove 55. 
The inkj et printer 10 is provided With a cleaning roller for 

removing ink ejected by ?ushing, from each ink receiving 
groove 55 though the cleaning roller is not shoWn in any 
draWing. An ink absorbing member made of urethane foam is 
provided on the outer circumferential surface of the cleaning 
roller. The cleaning roller is supported by a movable support 
ing member so as to be rotatable around the axis of the 
cleaning roller. When an ink receiving groove 55 faces doWn 
Ward, the cleaning roller is moved so that its outer circumfer 
ential surface comes into contact With the receiving groove 
bottom face 58 of the ink receiving groove 55. Thereby, ink 
adhering to the receiving groove bottom face 58 is discharged 
from the ink receiving groove 55 by the capillary action of the 
cleaning roller, and absorbed in the cleaning roller. Ink 
absorbed in the cleaning roller can be removed from the 
cleaning roller in the manner that the cleaning roller is 
brought into contact With a not-shoWn Waste liquid foam. 
A modi?cation of the present embodiment is noW 

described. As is apparent from FIGS. 2 and 4A, each ink 
receiving groove 55 is formed over the Width of the conveyor 
belt 26. Therefore, When ink collected in the ink receiving 
groove 55 is discharged from a side of the conveyor belt 26 by, 
for example, jetting air, the ink is easy to be discharged. 

(Construction of Control System and Outline of Printing 
Operation) 
A control system for controlling the operation of the inkjet 

printer 10 Will be described With reference to FIG. 5. As 
shoWn in FIG. 5, a controller provided in the inkj et printer 10 
includes a CPU (Central Processing Unit) 62, an interface 64, 
a ROM 66 storing therein softWare programs for various 
operations in the printer 10, a RAM 68 for temporarily storing 
data, an input port 84, and an output port 86. The output 
signals from the paper sensor 40 and the conveyor belt posi 
tion detecting sensor 42 are given to the controller 60 through 
the input port 84. Three motor drivers 72, 76, and 80 are 



US 7,832,853 B2 
9 

connected to the output port 86. The controller 60 controls, 
through the motor driver 72, a conveyance motor 74 for 
driving the belt roller 22 to apply rotational force to the 
conveyor belt 26. The controller 60 controls, through the 
motor driver 76, a ?rst paper feed motor 78 for driving the 
pickup roller 38. The controller 60 controls, through the 
motor driver 80, a second paper feed motor 82 for driving the 
feed rollers 18a and 18b. Further, a head driving circuit 70 for 
driving four inkjet heads 12 is connected to the controller 60. 

Print data supplied to the interface 64 from an external 
machine such as a personal computer is stored in the RAM 68. 
If necessary, the CPU 62 edits the print data by using an image 
processing program being stored in the ROM 66. The CPU 62 
controls the motor driver 76 so that the pickup roller 38 sends 
out the uppermost cut sheet P on the paper tray 15 toWard the 
conveyor unit 20. Synchronously With this, the CPU 62 con 
trols the motor drivers 72 and 80 so that the belt roller 22 and 
the feed rollers 18a and 18b start to rotate. The belt roller 22 
continues rotating at a constant speed until a series of image 
printing operations are completed. The cut sheet P sent out by 
the pickup roller 38 is pinched by a pair of feed rollers 18a and 
18b in a state that the longer sides of the cut sheet P are 
parallel to the conveyance direction, and then the cut sheet P 
is advanced further. When it is knoWn by the output signal 
from the paper sensor 40 that the leading edge of the cut sheet 
P has reached the detection position, the CPU 62 controls the 
motor driver 80 so that the feed rollers 18a and 18b once stop 
rotating. 

After it is knoWn by the output signal from the conveyor 
belt position detecting sensor 42 that the front end of an ink 
receiving groove 55 has reached a predetermined position, the 
CPU 62 controls the motor driver 80 so as to restart the paper 
conveyance by the feed rollers 18a and 18b. The timing for 
restarting is determined such that the vicinity of the leading 
edge of the cut sheet P being put on the conveyor belt 26 a 
little enter the ink receiving groove 55. Therefore, the vicinity 
of the leading edge of the cut sheet P is scarcely curved 
doWnWard by its oWn Weight, and thus ink adhering to the ink 
receiving groove 55 is never transferred to the cut sheet P. 

The cut sheet P being put on the conveyor belt 26 is pressed 
doWnWard by the pressing roller 28, and thereby the cut sheet 
P is conveyed on the conveyance surface 27 in a state that the 
cut sheet P adheres to the conveyor belt 26. The CPU 62 
controls the head driving circuit 70 so that a color image 
based on image data stored in the RAM 68 is formed on the 
cut sheet P. Thereby, ink ejection onto the cut sheet P starts in 
order from the upstream head 12 and the color image is 
printed on the cut sheet P. The cut sheet P on Which the color 
image has been printed is peeled off from the conveyor belt 26 
by the peeling plate 30 and then reaches the paper stacker 16. 
As shoWn in FIG. 6, When an ink receiving groove 55 of the 

conveyor belt 26 passes on a belt roller 22 or 24 While printing 
the color image on the cut sheet P, the conveyance speed of the 
cut sheet P by the conveyor belt 26 varies. Because of this 
variation, ink droplets impact positions different from the 
desired positions. In this embodiment, because the receiving 
groove end faces 57a and 57b of each ink receiving groove 55 
are tapered and the adhesive layer 54 extends into each ink 
receiving groove 55, the variation rate of the conveyance 
speed of the cut sheet P is decreased to the degree that mackle 
in the image is visually negligible. 
A ?ushing operation is carried out While no printing opera 

tion onto a cut sheet P is performed, for example, before a 
printing operation starts or after printing onto a predeter 
mined number of cut sheets P is completed. On the basis of the 
output signal from the conveyor belt position detecting sensor 
42, the CPU 62 controls the head driving circuit 70 such that 
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ink is ejected from each inkj et head 12 by ?ushing toWard the 
interior of an ink receiving groove 55. Thus, ink never impacts 
the conveyance surface 27 and ink adhering to the belt 26 is 
never transferred to a cut sheet P. In addition, because ink 
ejected in each ink receiving groove 55 scarcely spreads out 
of the ink receiving groove 55, also from this point, the cut 
sheet P can be prevented from being dirtied. 

In this embodiment, either of the tWo ends 5611 and 56b 
de?ning each ink receiving groove 55 extends along the Width 
of the belt 26. Thus, even When ink ejection ports arranged 
along the Width of the belt 26 eject ink all at once, there is no 
fear that ink ?ies to the outside of the target ink receiving 
groove 55. As a result, control of ink ejection upon ?ushing is 
easy. 

Second to Sixth Embodiments 

Second to sixth embodiments of the present invention Will 
be described. In any of the embodiments, a conveyor belt 
includes a base sheet and an elastic sheet, like that of the ?rst 
embodiment. The inkj et printers of the second to sixth 
embodiments differ from the printer of the ?rst embodiment 
only in construction of the conveyor belt. Thus, in each of the 
second to sixth embodiments, the construction of the con 
veyor belt Will be mainly described, and the description of the 
feature common to the ?rst embodiment Will be omitted. In 
any of the second to sixth embodiments, each ink receiving 
groove is formed over the Width of the conveyor belt. 

FIG. 7A shoWs a partial sectional vieW of a conveyor belt, 
along the conveyance direction, included in an inkjet printer 
according to a second embodiment of the present invention. 
The conveyor belt 161 of FIG. 7A has tWo ink receiving 
grooves 115 though only one of them is shoWn in FIG. 7A. 
Except the region of each ink receiving groove 115, the con 
veyor belt 161 has a three-layer structure of an endless base 
sheet 110 forming the inner circumferential surface 161b of 
the belt 161, an elastic sheet 112 forming the outer circum 
ferential surface 16111 of the belt 161, and an adhesive layer 
114 bonding the tWo sheets 110 and 112 to each other. The 
adhesive forming the adhesive layer 114 is made of an elastic 
material. 
The end faces 112a and 112b of tWo elastic sheets 112 

opposed to each other stand perpendicularly to the base sheet 
110. End portions of the adhesive layer 114 interposed 
betWeen the elastic and base sheets 112 and 110 extends 
beyond the end faces 112a and 112b over the Width of the 
elastic sheets 112, into each ink receiving groove 115. The 
extensions 114a and 114b of the adhesive layer 114 each have 
a someWhat protuberant shape. The tWo extensions 114a and 
114b are distant from each other. Thus, the outer circumfer 
ential surface of the base sheet 110 is exposed betWeen the 
extensions 114a and 114b. The exposed portion of the outer 
circumferential surface of the base sheet 110 forms the bot 
tom face of each ink receiving groove 115, i.e., the receiving 
groove bottom face 118. 

In this embodiment, because the end portions of the adhe 
sive layer 114 extends as the extensions 114a and 114b into 
each ink receiving groove 115, the portions near the front and 
rear ends of the ink receiving groove 115 are reinforced 
thereby. Thus, the thickness and strength of the conveyor belt 
161 along the conveyance direction do not sharply change at 
both end portions of each elastic sheet 112. As a result, the 
change in the conveyance speed of a cut sheet P by the belt 
161 When an ink receiving groove 115 passes on a belt roller 
22 or 24 attendant upon the rotation of the belt 161 is dull in 
comparison With a case Wherein the end portions of the adhe 
sive layer 114 do not extend into each ink receiving groove 
















